Organization and regulation of cyanobacterial nif gene clusters: implications for nitrogenase expression in plant cells.
For over 50 years scientists have considered the possibility of engineering a plant with nitrogen fixation capability, freeing farmers from their dependence on nitrogen fertilizers. With the development of the tools of synthetic biology, more progress has been made toward this goal in the last 5 years than in the previous five decades. Most of the effort has focused on nitrogenase genes from Klebsiella oxytoca, which has complex gene regulation. There may be advantages in using nitrogenase genes from cyanobacteria, which comprise large polycistronic gene clusters that may be easier to manipulate and eventually express in a plant. The fact that some diatoms have a cyanobacterial nitrogen fixing organelle further supports the idea that a cyanobacterial nitrogenase gene cluster may function in a newly-engineered, cyanobacterial-based plant organelle, a nitroplast. This review describes recent attempts to express the nif genes from Anabaena variabilis ATCC 29413, Leptolyngbya boryana dg5 and Cyanothece sp. ATCC 51142 in heterologous cyanobacteria in the context of the organization of the nitrogenase genes and their regulation by the transcription factor CnfR via its highly conserved binding sites.